Biochemical characterization of a metallothionein-like protein in rat brain.
Recent investigations from this laboratory have identified a metallothionein-like protein in the rat brain with an elution volume (ve/vo) of 2.08 and a molecular weight of smaller than 10,000. The synthesis of this protein was stimulated following intracerebroventricular (icv, 0.20 μmol zinc/μL/h, 48 h), but not intraperitoneal (ip) administration of ZnSO4. Furthermore, chronic ip administration of ZnSO4 (5.0 mg/kg/d/10 d) did not alter the level of the metallothionein-like protein in the brain. However, the hepatic metallothionein was induced following icv administration of ZnSO4.The chromatofocusing of metallothionein-like protein isolated by gel permeation chromatography on Sephadex G-75 exhibits three zinc-binding peaks, which focus on pH 6.8, 6.2, and 5.3, respectively. It is expected that the protein peak focusing at 5.3 is a metallothionein-like protein.Purification of the zinc stimulated metallothionein-like protein on ion exchange chromatography on DEAE-Sephadex A-25 columns, using a linear gradient elution procedure produced two isoforms, eluting, respectively, at 75 and 137 mM of Tris-acetate buffer, pH 7.5. The comparative high-performance liquid chromatographic (HPLC) profiles of the zinc-induced hepatic metallothionein isoforms I and II (retention times 17.39 and 18.73 min) and that of the zinc-stimulated metallothionein-like protein isoforms I and II (retention times 17.32 and 18.64 min) are very similar.The function(s) of the metallothionein-like protein isoforms in the brain remains to be elucidated.